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Sequentially linear analysis (SLA), as alternative to nonlinear finite element analysis, uses a series of linear analyses as a
sequence of “events” resulting in the avoidance of convergence- and bifurcation problems. For this approach, the softening
curve of negative slope in the constitutive stress-strain relation is replaced by a discretized, saw-tooth diagram of positive
slopes. It makes the SLA-method attractive to analyze large-scale brittle structures.
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The research objective of this graduation project is to find a robust way

e

of modeling shear critical reinforced concrete beams. Such beams fail by
shear failure mechanisms, which are generally brittle of nature and often
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accompanied with sudden, large crack formations. The main research

question is whether SLA is able to simulate the brittle failure behavior of

()

shear critical beams or not. In order to answer this question, sequentially

linear analyses are performed on tested shear critical beams. The results

of these analyses are assessed in relation to results of comparable £a1 Ecotimax €
performed, nonlinear analyses and the experimental results.

Saw-tooth constitutive relation

In the analyses a fixed crack model is employed, for which shear
retention properties must be addressed. It appears that the choice for
either a constant or a variable shear retention relation considerably
affects the numerical results. Sequentially linear analyses, using a

load [N]

variable shear retention relation, are able to simulate the brittle failure
behavior of the experiment properly, both in terms of load-displacement
response and crack development. The sensitivity of the obtained results
from these analyses, with respect to mesh refinement, the adopted

amount of fracture energy and the size of the finite element beam model
Deflection at midspan [mm]

is investigated.
Load-displacement response

Crack pattern after failure of the experiment (left) and numerical results (right)
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